^ofcfefc, M^/^ffilc, ^^^^M, ^{b^mm, ?Htffc«fe 

KJSU^-rv^7c14/&9- (Ti, Nb, W) £^^5#7*7!)^ft5;#7*Sf^£;Bv^ 

1 



t£<t h~%\zi%mm&mi&irz~ tizzy ,M%&&±^z%m7bmm.£tix\<^z> 0 

&ffl¥-8-2 7 7 1 2 5-§-4M$Kfi, ryhV V^fflb-t V *A&if iiia m 

frm^£tlX\,^% 0 

#P^fl 1 - 2 3 6 2 2 5-5§-<k$gt£te, Mo N W RXf N b & ^Ofiftife^t U Wfrl^Sr 

0- 1 6 7 7 6 2f ^SCttv'yy* V^J^, X 

fi^t°^-^ — -e^f7^i#iii!:i*t5r tX\ Bk^f^* D ^^ih-T-S^fe^ 

2 



( i) g B*aitt'fbilijsjK:fte)ixfc^9^**t*B5ri, Mi s^/i^ 6o m j/m2 

(3) iBIIiW, hyTM;Vv'7y^ ^TV^VS^ Wt^, T 

3 



^m&Mtti\&m&, zottwz.. -cis. -hi, (s— s) m ^tsi^ 

it&fy}, h y ^ a p TATA'S/ 9 l/ft&lfo* TA-^rA-v^ f-)V fvWT 5 7) 

(3) *rtW^4»ofl(ria#MI<k-&«j©aiAS: o.oi~iOwt%t-rsr t, 

use z^tzwrnt -r^mm mu^m^m^ m-r z „ 

(1) ^n»acDS^^ 200 o CW±800°C^TT"feS^i:, 

(2) *P*k*&aiCj:»)»e>nS^f9^*tJ-*ffiW[, ^cBSS^/l^— £5 70mJ/m 2 

mitt, iajaji'fiaioiKWH-cfcs. 

hi 5 HifeM i -e#b*bfc g ssjasKfe-ftBt^ ir-ras h/u-e&s, 

1 

2 mVp<Dft+ (OS$ : Mat) 
3 

5 i E,m.Mfcm<D&* 

7 w^m^h & 5 g BjaiMkiK 

8 gB*S$HU0l£>#^A 

4 



9 &^MMikm<Dft^-B 
l o g eMMMU&<D&=f- 1 
l l gaWkI«^2 

1 2 i BififlMfclll©^ 3 
l 3 £ eMMttM<r>&* 4 
l 4 ^HtjsJcT&SftfcJtf^* 
1 5 gS»ftl 

% 199 W^VxM^r 12. 2. 1 p. 34-39, Seunghwan Lee, Young-Seok Shon, Ramon 

Colorado, Jr. , Rebecca L. Guenard, T. Randall Lee and Scott S. Perry ', Langmuir 
16^(2000), p. 2220-2224 ^f(DjC$skiZ-Jl V £tJ htlX\^^) 0 ^OUtigfl H! 1 (C^f <fc 

s 0 mxm%:$hmmzftfj;?fzbb. tf7xmm<Dffi#im%nte^xh£i<\ wm\& 
mmmn^mik&mxteinz -h s,xr±(s-s)2£, (m^i-ss^c 2 > 3 » , 

*a^^-a-^k-a-^-efi±{c-HS («-T550S5£ (4)), ffcSIimSo 

fun hi) T>v*;v-yy isfc&Vo* i?? n u i?7 J\/*c fr^S *7 >"ffc-£^, h y ^ n □ 

5 



tisw- smm^RfcLx, j&hci trnzv, itojtm^ 3 <omm£.mi{£&to& 

£OS5£ (1) 



-c-sifci + u±o-®u&m&tf -» -c-si-o-4fodSJBia&H" + hci T 
Kj&a; (2) 

-c-s-4 + nfo-^mmu — -c-s-o-MlSW + Hit 
KJSaS (3) 

(-c^s) 2 + ^o-m$mmt - (-c-s-o-mmmmt) a + h 2 t 

fb^tfONlR^-ttife^i-* H JgfistiSi:^^ KiSsS (4) 

*3tK «iI#3©iIO-Cl liSSW • litel^U, jilt HCI dSjg^t), 



6 



KJ&5£ (4) 



-c-N-qj + ci^-ttfiRJBta&W -» -c-n-WIM + HC1T 

wak 

as©^te#*cfc>ji/*"*-v^ tot, ^mfc&m-z, &n&<DBu&m&*mir&im 

s£ (l) ~ (4) -ejfc^fc, -CIS, -Hi, (s— s) Sfi, Rjfc3t£as«*LT;*:#v> 

t>offii§jjieisf£jiv^i:, riaass: (5) -e*5*L*Kf£as£csas, r.<oRjs<o 
kjSsS (5) 

-C-Si4.0R + H^O-tMSW -> -C-Si-0-«fifelg|S*t + HOR 



^ n n by r/i'^y'^yft^iii: LtT, ^DDF^f/l/i/7y, ^dpMJx 

uui/yls, (3->7 / 7°n tVl/) v^^ f /l'^ d p ->7 ^dp MJ7/Vin^f^ 

7 



7 n n-n-t^ ^r->/V^ f^v'? n-i-^f;Mf^v 5 ^on>'7y i 

7 yft^tl i: LX 7 x^;v MJ 7 n d ->7 T/l^Vv^^vv (~7^f;V7 5 K) 
K) ^y^7^tD7i-/^^f^ (-^^7 5 K) hy 

->7V, (3-v'7/7 s nt»^f;W (^^WU') £*5 <£ O 5 - <b © 

n -'N^r->/M;l/7^ h\ 7 jVirxi =^;V^)V7 ^ K, 7i=/Hf-/V7;l/7 

^7/v^i^^/V7^ Vik&®)b tt, p - hy/v-^7^ H\ -77!)/^;V7 
f H\ ^f;U7°nt>-^z;U7^ K\ 7^tD^f;V7°nt>^;V7^ h\ v^/V 

t7^7;^nf^/v^7if^7y^=7^7irf - K a ■Jffcv^ f^^^/i/ 

r - -7 a /j; if 33 j; # r ft h <Dwm\^m a 

8 



(6) 



-C- Sit: CI + H>0— CxHy -» -C-Si-O-CxHy + HC1 T 

±iB=— ^^^^^{c^vn-c, tti3§J!£f<z>Mfi, o.oi—iow t %<Dffimt-tz 
:^W*L<, o. i~5w t %©*BB a* J: d#*lv\, 2&^a$/h£1-#*5 

*a«n^jK i 5 \*tttf9xx&-<**>&o i ^mmtm i 5 wu s B*ajf» 
LtiSLfcn-r ^ >^t^7^ 1 4«r i a-rag*saKLfc«, a— ^4 is? 

UJU Sfci£&. M~ioo , Ctf>i&]£-? 30 ft*ft-f-5^tlcj:*)# 

BZtitci??* &mm-r 5 ^ t »c x K> i afeKfcJg s r t t -e 1 5 0 
saiijiMttit iaw- i»«jft , er«Bas (o«u) t«ii#3©tsi^ 

t, Z<Dm&#m<D IRft®L&RVkLfzt°-?%g.-tZ> IR-RAS & if O^B##f •? 

9 



ffitli, LT Owens-Wendt-Kaelble ^Sr/SV^T^® g fta^/Wd?— SrffHffi L 

fco ix.tf, *fi^K*3«kt5CH 2 I 2 <Di|itL^l!B!|^J; <0 Owens-Wendt-Kaelble j£&/BVVfc*ffi 

^ffig&^/I^— (v) «U @#XWtfS#<0#lH:;f7 (Dispersion Force) y d t HI 
^Xfi^frtO*f4tS2f^ffl^ (Polar Interaction Force) y p t (DfaX^X. hfo% 0 

r = r d +r p (i) 

(l)S:S:H#:©*ffig*3i*/v^- (y s ) TIS^C (2) bt£Zo 

$?5^<D s fi Solid ^^^1" 0 *fc. [W|#^M#:-ef*Tfe^ (3) tfl<0 , L 52 Liquid 

rs=r s d +r s p (2) 

Owens-Wendt-Kaelble jfefclj: "9 N JgiT^ffWx^ffl Wc 0 
Ix r£ x(l + cos^) = ^ x r *)* +( r ; xyf )5 (4) 

*1 ^*©x^;V^j| (XttUD 









Vl 




21. 8 


51 


72. 8 




50. 8 


0 


50. 8 



Mitif, 104.9 0 % v?a — ^^(omn^n 72. o° -c&tu^ (4) 

^ (5)^0 icftAU *:<Dm<D^*;\s3?—m-±mi(Dm&m\<^z>o *<Dmmt±&LT 
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(DM*) T?&5 0 

1 x 72.8 x(l + cos 104.9) = (^f x21.8)^ +{y p s x51.o)^ 

27.04 = 4.67 x {y d s )^ + 7. 14 x (rf )^ (5) 
1 x 50.8 x (1 + cos 72.0) = {y* x 50.8^ + j^f x o)^ 

33.25 = 7.13x(^)^ +0 
•••^ =21.76 (6) 
±S(6)|IJ:oT#bW;7 s ^(5) sSlcft Af 5 t 

27.04 = 4.67 x (21.76)^ + 7.14 x ( r f 

yj = 0-59 (7) 

1 1£ «? , r ti h (e) slu? (7) ss^je* (2) sucft Ai- s r <t j: 9 ~r^<nifem l % 

y s =21.76 + 0:59 =22.30 
££oT, H^^Sffigft^^/W^f— 7 S 2)S 22.30mJ/m 2 i 3fc & b tb 5 „ 

mig^AFM (m^m^mnm) mW&^^X^ Kf;i=t-5 LFM?& (Lateral 

Force Measurement) K <£ <0 HffllJ^ -5 - t &~nIfiZX~$>%o 

^2}c, lfm m^x<om^^mmmmmm mmm *5£v i mm&&^*^- 

V H±M Nano-Scopemi£m (AFM^g) MJCofc,, 

fcif7*5!f£f^ t-^F y ^ tz n WCH 2 =CH 2 SiCl 3 ) / — /V^f? Lfc^, 

* — {Cj; 10nm~50nm {C^LfdBi£, JttH" >- ^ i: Lfc c 

t^/u h y ^ d d i/7^M7k^^>i^5?Lfc^(i^ 2wt%) tc N B&fEf^fc:^ 

^m^^/^t Lfc 0 JB!U¥H 0. 6nm T*fco*: 0 



^2 LFMf^iC^^ffiiJ^Ufc^Som^^ilfei^BiS^^^^- 









>z?/i> 




1. 0 


6. 8~9. 1 


0. 2 


(mj/m 2 ) 


42 


64~68 


25 



ii 



Sfi^tt^i^ < , -oh mxm iifrtzM.-Q i> ^<Dmm § 6x^^- <Dmitt% v \ 
fci:x«, w&w ioo%<D&-E J m.mtm(Dmm&&^*;^— & xmj/m\ &mi, 

TWj^Ty^^ffigS^/W^— & Y mj/m 2 ftSt, $tS^ t Scffi £ i±)^/V 
¥-©Fs1l^iIiHI^$)5 0t% M£ft^/I^— riS Z mj/m 2 (7)#^C0)^C0MS 

^fi, 5£ (8) <b*L -5 <, 

(%) = {i- (z-x) / (Y-X)} xlOO ^ (8) 

i^W^ffic^Mjfe^ J; 5 J: 9i«5< ft*3, 
* 7 ^ i^tffi 5 ii©^-c ^ g S Wklt 5 r LV^S X —35, £B 

i^*tL5 0 £ B*0fcffc«<0|fcflMSHu 60%£Un?fc3;:fc;&s$?*L<, Sic, $hs 

60mJ/m2^Tl?fc5r ttm^. UV\ «t «J L < 50mJ/m2 WT"Cfc •? . J5t-£f* 
L< «40mJ/m 2 ^T^fc5o 

fi*U ^*y^6ll#»4t5. ^oT, £Bm^^(Oj^j?[f4 0.5nm W_hl?fe5- 
£ XtT 20nm *«5ft?*> 5 itiJ±t) 0* L < , 0. 5nm KitfcS: £ W 10nm 

12 



g BlilftjkJKfi^B&Tfi self-assembled monolayer (SAM) £IW*LTV^<5 0 

ft, IH2(D_bI2! (a) -CW:, il JS @ © g BMIM:§£ 8 (^K3<B00>S) ^f!2jf 

&fc, B2©TB (b) -CfS, ilf|©gS*Ml'l 2RXM 3 (Sl£3<IjcD 

13 



Hi^tfSi^ gBlffiBWkffll*© C % H. F. S % Si, N ?£}f<Z>7tmi&ftbtf7Xm 

IIMSrfflv^^lcfi, 5 #~io &<Dtomx*jftM<DWjm&mbtiz>o 

9 Owens-Wendt-Kaelble 
70mJ/m 2 J^T-efe5 r £ 0*03= 50mJ/m 2 ^T 

* § ^ pj o # y * ttumum-r zxmz.kvnbti-fztfyx mu trypan* 

04t, © # ^ * £! d p p <o»l5t^ jSfe SrMsSffJ tc^-T ISB £^-r o 

14 



ig-raM^-c, mmz&^mmkm&ifmvtcjf7*mtf : £, n 2 , He, Ar 

ft S3 , TO'l£XfX ^mi*.<Df£J3 ti lOTorr ^_hT* frtUi, Mffi LT%itJxll*V\ 

IT, ^7X7t^^^#5^«b^-c#§ 0 0»J*.tf, #7****&»«fc:7&i|fc(HIXL 
fcfi!5Mi:*AL, io 8 ~l0 12 tfj Xfa^<DM.mz.&Ubt£Z>&m\z.]jm, 

<«, fcb^c*, io 8 ~io 12 jK>rx*a^©awE{c#»Lfcxf9^**tSr, 

*f^«^nXbfc«§yic#Ab, rjxS:, J¥J£-T5r i^ioT, M^^ffiSr 

§y<h^'7^^#^, ?friPU 0* U< TgJ^T^M i^cofci ^57?, gfMU fife 

mmUt LTIi, S i C. WC, TiC, TaC, BN, T i N, A 1 N , Si,N 
4 , S i 0 2 , A 1 2 O s , Zr0 2 , W, T a „ M o , * y h , t^/ny, A 9 
^ X/ — • aVaK^jy h (C/C), *-*>7 7^f/^ (CF), WC-Co 

K^J*^J£I («T, DLC), ^ft^-r^^KJK^JR (EAT, DLC •' H) , T V 
7^K7^7^77^KiI (EAT, ta-C) fcjtfcT h 7— ^'7^7*^7 7 
mm (SAT, ta-C:H), 7^7 7^Sil (EAT, a-C) , tK^T^^T^^^ 
IK (KT, a-C:H), a*Sr-g-^r-t-5*-Ji?^«4St©«*3RJ«, (Pt), /<7^ 

7A (Pd), -fDv^A (I r), P'79A (Rh), rf-J**^ (Os), /U^=!7 
A (Ru), l/=7A (Re), ?^?X<r> (W) , ft-U^V^/V (Ta) ^bSfitt 

sfcfc, P8t®JK<0^lKHt, DC-77XVCVDS, RF-77XvCVDfe W 
^nR^XvCVDS, ECR-/7X-7CVD& ?tCVD&, l^-f-CVD 

Sf«77X-7CVDfe, ty 7 ^ y m t'©^ tvftlf x^V* 

#3§^f2, (T/V#y&JPU Xfl7yil) Sr^#rS3t¥Xfv^^b* 

15 



fc*f Lt 5 r i lit 5 * -ct 

n-t^^f^Hl^nni/^y (CH 3 (CH 2 ) 17 SiCl 3 ) M^^^f" ^T? 
lwtX*-C#3R LTI1 Lfc = — x >?mfciztfy *mtt& 20W 60 #rS« Vtz^ 
^r^»^!)fflU *5fc^> 3 0#M, ^#LfCo ^^7^ (# 

1.69350, 69X10-V°C-efe5a^^T?fe5TyV^ y^M^%^ 

ir-ras -e{*^F^^^•^Ffu^-e#^v^fc^^) N #7* iff WOT affile CD 10 

#t£M FT/IR620 ^IBM^T IR-RAS -C##f Lfc$£JP:, (H 5 (C^ti *3 9 , 10 ^ 

tLfcJ^figalimt:$tbTV^^^i:«^;$tLfc 0 £fc. ESCA "CM Lfc*^ gfi 
ili^bJMW ¥^^ftt 4. Onm T?*> 9 , U 7 *mtt<D* $M(DWkmiL 4. Onnu iSy^m 

u<ommU(ommn 4. 0™, tjgu?:^— -?fcofc 0 

MTkfeit^ CH 2 I 2 O^HtL^SlJSJ; 9 , Owens-Wendt-Kaelble fe^VX)5?|ff LfcM 
^/Udj^- fi 25~28mJ/m 2 T? fc o fc D 

l^fm^m^^-X IR-RAS cOM^fTofct r. 5, If— ^ffi^tetfrfpLTV^c^ r. 
i»e>J|[aj**L5*fl|a|6SrlOO%i: Lfc 
J t *J9A"( ^ htttSNano-Scopeffl^ilSr^ivr LFM gsT'ilJ^ Lfc 

(S*«*«^^^^st-ra#*i»o*a*f«D 0.2 T*>u, ^fex^s 
roeBfimfldK^w/sa^Ht c 18 H 37 si-^7^^*t-efei9> esca 5>wc>sm> i 

16 



^Wm^X\ 610°C^-C 15^^ttT»bT 150 k g / c m 2 <Dfr£lX~ 1 ^Pb^DH 
Lfc 0 EJ3&&faL1t&, IfcMT&A*- 5 Ot/m i n ~C 480^ 3 * "Ci 1 ^ U 

1 0 0°C/m i n^JbO^-?ifriiP<HTV\ /l/X^OfiS^ 200°C 
#TK:T#ofcP,, mm^K) ttJUfc. &*5, ^jgitUtt, C VDjSfetct 
jHL^HtAS i C0«S5rRma x =18nm ldRS«F« Lfc^L -T^-^^^-^^ 
vyfisffclRSSfi&JBvv-c, ffcJgSKiDLC-.HK (**fls^>f -Y*^ K^fcK*«l) 

Jttfc^l 1 

n-^^f^M)^nti-/7y (CH 3 (CH 2 ) 17 SiCl 3 ) x^/-;VX* 2wt%£"C# 
J»Lfc 0 . ^<DX=7 *mttmM<D&M 10 IR-RAS T^flr bfcH*, 10 jft^Tte*? 

ESCA -CS'J^ LfeJg|J¥f4 200~450nm T?, # 9 * Mtf <D$* *SoKSli 300nm~450nnu 
#7**#©«5Z2gl$©lBSJ¥ri 200 nm~350nm. tttJ£©*J&— aMRW£*Lfc. 

Hi 50~72mJ/m 2 Trfe o fc„ 

*fc, njfeM i <t lfm fex-mfeistcmmm&te, 3. 1-5. 9 -e& 9 % ^&#tj 1 

/-/v^^fcftRbfcSHt-es^ (4) oinTk^WIISJtSiiSjerD, £/&Lfc c 18 H 37 si 
-o-c 2 H 6 #^%u< JS^ro^ft: (^/K y/ufcif) ##9***tK:tt#lx;fcfc<0 



MM 2 ~ 9 
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^ nijR 500 m-£x*<Dyt*£m^-<Dfim&m& bfcism. ^3~5<D<b*5t9,^y> 

HJfcM 1 0 

^^mttZ 30$>MgSfbTfiajBlLfco r<75#9^5i?#<^ffi<Z) 10 IR-RAS -C##f 

ESCA t?Wfi5Ufc¥^JJ^J?« 0. 3nmt?fe«9> # 7***t©^:*:gPW: 0. 2nnu J^Sg&tt 
0. 3nm~0. 4nm "efeofc,, MtK*5 J; CH 2 I 2 caijjftL^SlJ^ «fc 9 flWfr£*L5*iE=.*/>' ! ¥ 
— r± 38~52mJ/m 2 T?fcofc 0 

J£4S0! 2 

i B«ajftt^ffil©ttl3g^T?fe5 h V ^ n d hf=/i/^9 H 2 0 £ 0. l%SS^tf^< 

30#figjf jSLTj&jglLfco i©^7^i^il© 10 ^S: IR-RAS T*##f Lfc^ 

B&£3Hb£;ftTV^;^ofc: 0 ESCA-WffibfcWJKfftt l. lnm UJ^Wftto 
*?$M\i. 0. 2nnu J^ia^f* 0nm~2. lnm "C&ofco #6**3 <fct>* CH 2 I 2 (DMtL^fiiJ^ £ «5 
#P #f £ tt 5 M^*/U=¥— tt 5 1 ~68mJ/m 2 T? to o 
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m 3 m&M&tt&Mv—it 





1 






^MM3 

/jus !✓ J 








/ ' s ^* y p^x. 


f *r^*ri^s y 


(Tg/Ts) 








*r t-<>*s. NIL X | > -"^ 








y 


(420°C /480°C) 














(520°C/560°C) 


(520°C/560°C) 


(480°C/530°C) 












^2*5- As h V ? 


m 




h y ^ n n 








>- (CH 3 (CH 2 )i7 


V (CH 3 (CH 2 )i7 


(CH 3 


(CH 3 




SiCls) lwt%CD 


SiCla) 2wt%(D 


(CH 2 )7SiCl 3 ) 


(CH 2 ) 7 SiCl 3 ) 








0.01wt%<D3£* 


lwt%COM7K^ 


















sat 


s^cd io urn 




(20°C/60 5g» 




(o°c/i m 












(20°C/60 m 


S B*&$Hfc* 












(10/10) 


(0/10) 


(9/10) 


(10/10) 




4.0nm 


200— 450nm 


<0.1nm 


46 nm 




4.0nm 


300— 450nm 


1.2nm 


44nm 




4.0nm 


200— 350nm 


1.8nm 


47nm 




25— 28mJ/m 2 


50 — 72m J/m 2 


25—52 mJ/m 2 


34— 65mJ/m 2 




100% 





60% 


85% 




0.2 


3.1~5.9 


0.8 


0.5 




H N Si 


C, H N Si. O 


H, Si 


H N Si 




CisHsTSi-^f 9 


Ci 8 H 3 7Si-0- 


CsH 17 Si-^f9 


(CeHnSi) io- 
















< 




















if) 








B 


c 


B 


B 


s(c jjc sfc sjc 











* g B*&flMfc©*!]j£ ; IR-RAS SOS ( 0 FT/IR620 ic J; -5 t°— * 



«t 5 « 0 0 ^©Sic^ti 10 ,£<D IR-RAS jB9^»C*5V>-C, tT— ?i$m#> btltcftlfc 
(8) iOJfWLfctt 

* * *tf|g;7 f S^/M' l^y/W;* V M±MNano-ScopeinS*£ffl^T LFM &T?S'J^L 

b : 500 mnyux-?, yv, ew^Cfct^fHOflBirt 
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^r/rtETy'J 


;y^//ffl t7'J O 






y-J y jS\ 


T 1 /l^ ~h II ^ fM 5& 


~T j\s~h II ^ MS^ 


/ /^yv y .n2J^E3x. 


r 'a: Q 9 y 


tT<r /TgI 

v-ig/ as; 








*y^ t«fe.-»m7fs /J y yN 




I] * v jZ. ~H ^7 
y ^ ^.- 1 S.7^7v/ y 


V y 1 vfa+fiLTrs. 


V ^ ^-^Mtts yv x 


V^^vJ v_/ y tow 






sJ y y^ 


y> 








C515°r /545°C) 


C480°r /530V) 




— t . ^r- y \y Sf¥fe 

; ^ y y ffr- 


\ y y I — 4 i — 1 i — - — 


1 - ^y^-Jr 

i. / /v ✓ / 


/] / 7 1 V y ^ 


xiu / -^^ — 1 <y 


fix 


/*y -y y >y 


/yy 


^ y y -~y 


/ ^ y y^ y / *^ y v/ 








\ v_/ J. J. J ,/ \_/ Id ) 


















,»»wyjv i 1-tr 




(CH3>2NBr) 










0.5wt%(Dte7)c 
























(2o°c/4o m 


(20°C/120 


(20°C/60 g?) 


(20°cyi80 
























(10/10) 


(10/10) 


(10/10) 


Cioyio) 




0.5nm 


2.6nm 


l.lnm 


3.8nm 




0.5nm 


2.6nm 


l.lnm 


4.4nm 




0.5nm 


2.6nm 


l.lnm 


3.4nm 




36mJ/m 2 


28mJ/m 2 


28mJ/m 2 


26mJ/m 2 




95% 


100% 


100% 


100% 


mm*** 


0.2 


0.7 


0.8 


0.5 




H x Si 


C. H. S 


H N Si 


C x H. N 




C 2 H 4 Si-;#^ 


CioH2iS-^9 


Ci2H 25 Si-yy9 


(CH 2 (CH 2 )i9)2 




*» 






(CH 3 ) 2 N-^7 














A 


A 


A 


A 


**** 











* g BWft©flS J IR-RAS ( 0 FT/IR620 }C J; 5 ^ <^WMf- 



(8) iiJltiiUfcffi 

* * >-xy/Vpt y htfcJSNano-ScopeDiaSltSrfflVT LFM feT'S'J^L 

M-ca^yi^u yw^m#:5ooiHi*T*©^^o^m 

A : 500 0O/UXT% ^*iJ N fi^S^?>n^V , « 

B : 500 m<D^U^X\ 7K ^^ey, &M<D*k C^l fc^^ff 10 flf£t± 

c : yv^f-e, !7UdS^^ 
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a? 5 mmm&tt%tm<n-% 





W8 




mmm i o 




(Tg/Ts) 


V *J £u \J \_/ / xJVJVJ / 


f520°P /5fiO°C) 


f srg-^-rs y 

(420°C/480°C) 


(420<C/480 o C) 


=»—■ i/vm 

fix 


((CH 2 =CH 
CHi>S)2) 0 5wt% 


((C 2 H7) 2 S)2) 

lwt%CDCD4ffi7k 

J. W 1/ /U v^/ V/^/ ^\>xXJV 


(CH 2 =CH 2 
SiCli") 20wt%(75 

X wlo y V-/ TV \j / \J v _s 


/Tx -"V ^7 V 

(CH 2 =CH 2 
SiClO 0 5wt%cO 

(H 2 0 £■ lwt% 




20°C/150 #g 


20°C/40 tj?m 


Sift 

(20°C/30 S?) 


(20t;/30 g>) 




(10/10) 


(10/10) 


(8/10) 


(1/10) 




l.lnm 


1.2nm 


0.3nm 


l.lnm 




1.2nm 


1.3nm 


0.2nm 


0.2nm 




l.Onm 


1.2nm 


0.3— 0.4nm 


0— 2.1nm 


=¥- 


28mJ/m 2 


23mJ/m 2 


38~52mJ/m2 


51— 68mJ/m 2 




100% 


0% 


60% 


85% 




0.2 


0.4 


0.7~0.9 


1.5-4.2 






CHS 


C H Si 


C H Si O 




C 3 H 5 S-^7^ 


C 4 Hi 4 S-^9^ 


C 2 H 4 Si-^f7^. 


C 2 H 4 SiO (OtflV 
ft 

C 2 H 4 Si-^f9^ 


**** 


A 


A 


B 


C 



* g SWkO^lJS ; IR-RAS S'J^ ( 0 ^^"^ FT/IR620 ^ffi) J; 5 ^ ©^"Mfc 



cf9^o 0 rt©«*ttl0^©IRrRASJ||3eiC*V^-C, 
(8) J:<9^ttSLfcte 

* * **jft;9 f ^^/W ^^y^ V ^ ; a:MNano-Scope^I^g^ffi^^T LFM feT'SO^L 

* * * *3te^*H=-*MB : l^-MT'^^l-^ U ^l^^ mm 500 (Hl*-e©3t^^^^« 

A : 500 tgc07 P WXT% r7 ^^P. StSdS^^H^V^ 

B : 500 ®<nyu*X\ 7K ^^U. Cfct^H- 10 TOf*] 
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mMMi i 

m— XmfCiSV^-C, n-t^r^FHnn-yyy (CH 3 (CH 2 )i7SiCl3) MtR 

fc D , #7 ^O^W*# 520°C-Cfo "9 , JBJff** 1.69350, |£l&3B4$&a* 69xlO-V"C-e 
fe-5o ^7Xi$tW«»D 10 £&B*#ftKFT/TR620S1t^Vvr IR-RAS T^#r L 

fe^m, iojfe^T©W3ejfe-ciB«ai»'fisjiitK:**-r-5 tr— ^*««six, 

Sfc, BSCA-CfMffiLfc**, £ BlMft'ffcK«> 3 P*&lltfff* 4.0nm "Cfc •? , tfrxm&O 
*$:&<Dmmt± 4.011m. #7*ft#©J5M<75MJ¥fi 4.0n m> ilUW4i&-(ffcofc, M 
*:}3j;tf CH2I2 ©fiMtaSISJ: 19 , Owens-Wendt-Kaelble j££/B^T3?#f L 
fi 25~28mJ/m2 "Cfco 7t„ 

*5«tt5 CH2I2 ©fflMx^SHtJ: «3 , Owens-Wendt-Kaelble feSrffiV>T*^Lfc*ffi3^M' 
f± 48~51mJ/m 2 -efcofc 0 ^PftfU-cfc £ <£> 25~28mJ/ m 2 frh 48 

■CffltfffclMiiUfcft*, WWtt 2.2nm X'2b V . #?xm#<Dtp#M<DBimtt 2.1nm, 

(4.0nm # 2.2nm tt, £ t> tJtt« Ufcifcfc 4: 

H lig/>LT^fco 

Sfc^S^/M" J'^SM'* ^ M±MNano-Scopeffl^a?rffiV^-C LFM jfe-e«|J£Lfc^ 

gLfCo giif^fiM4>T\ 610tt-eMtt 150k g/cm 2 1 ^IHJiPJEEt- 

5 0 H^^l^bfcm. <££P3I«-5 O'C/mi nf 480°C{d^§^T^*P -^©m 
fit- 1 0 Ot/m i n£JlJi©MT^*P^m\ ?V.*ri0IM&0>ia£j&s 200'C£tTfcT^ 

i COj^ISrRma x=18nm fctftffil&Faf LfcfctfJSr/BVrfcSL 4 itls-fl"-*? 4 is? 

PI-M-eiSiWE^ u-x 0$: 500 m * -e©3teS*aHP<&*HRtr*Ufc Lfctt*, 
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n-*? 9<f*sfl> y V ? o □ > (CH 3 (CH 2 )i7SiCl 3 ) ^ ^ 7 — /UT? 2wt%£ "C^f^ b 
r©^7Xi^gffi© 10 IR-RAS ( 0 Mt/tm FT/IR620 $£g) Xfttir bfc^jH, 

ESCA X'&m L/c mm it 200~450nm X\tf9X ^W^^^^J^JStt 300nm~450nm, 
Jf 7 *mtf<vmmtf><Dmm* 200 nm~350nnu £ I|fl^- Tfco 7t 0 ESCA "e^W 

lcftm.^1tmmx&lfc£: (4) »*P*#fi?SJ£/$ s ;£- 9, ^Z&bfc Ci 8 H 3 7Si-0-C 2 H5 
^tb<fi^O*^ (7/K PfrttZ) ^^^^^Iti^^LTct^irffi^ttSo 

»£7K*3J;U ? CH2l2CD^^Sy^j; "9 Owens-Wendt-Kaelble fe£fflV^-C3¥#f bfcM^n 
^/W=3r— « 50~72mJ/m2 TrSb o fc c 

**f^fc <9 400°C<75?fi^-e 30 tyffl. »Ml^ffofc 0 AP^OhuIS 
^9^^TOE(D^*5j:rj? CH2I2 <Dmtl-%Mj££ K> , Owens-Wendt-Kaelble jfeSrfflV^ 
XMtif LfcM^7V=¥-fi 61~72mJ/m2 T-fco 7c 0 

£7c, ESCA-^SiJ^LTcMfi, 100~310nml:\ ^f^^^lt^tf^gRcD^fftt lOOnm 
~280nm N ^mU<Dmm^<DmW-it 130 nm~310nm, ^ife-C^-C'fcofc, * 
fc, ESCAT^W^Itm, ^<D$l©#|/&^«\ Si. Oi3XXim*<DU X3b^tc 0 

-kt^i/Z/V^ 1/ H±$$iNano-ScopeIIIg|«£ffl^-C LFM ^XM^tzM 

mti m^mmmKtt-t&mMim f±, 2.8-5.6 d , ^^«*T^#^ofc 0 

MLfc 0 ^t#*#ffi^T\ 610tS«Lt 150k g/cm* <7?i£^T- 1 ^P^Pffi-T 
3 0 ffi^£JS?|&L7cm. /££P^£-5 0°C/m i n X 480°C ft £ £ XftiiP b , ^©t 
«-10 0°C/m i n^±(D3i^-C*^*P^fTV\ ^^^»^j<7??^^ 200 o CWT(~T^ 
ofcb, /&^£Ifci9 ffibfc 0 &:fc\ «MibTf4, CVDffiia 9 f^M b^^ S 
i Cooj&^pg&Rma x = 18nm ic^ffiftflg bfctiOSr^fc^ ^^y^lz-f^y?' 

mmmi 1 iin^jc, p-iy-es^^bTct::^ ^i^iam 60 mxytmm^-tc 
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mmm 1 2 

hmm 1 1 ii^it, i-iifc*5v^t, n i/As h y ^ o 07 ^ 

(CH3(CH 2 )i7SiCl 3 ) «fzK^^rf->-e lwt%Stf KLtif tfcn- ^^WMc 

jf9*mtf 7*) &• 2o°c-e 60 g>safu^, a— "rj^ymmfr 

9, S^T^ 1.69350, W51#^69xl0-V < CT-fc-5 o 

^ 9 ^ £ Pi<omM<D 10 vfe £ 0 -fr9t$M FT/IR620 V IR-RAS T?#Hr L HM 

^> 10^T<©S!|^-egamife^{cS^-r5fc o -^^^$tL, ^7X^©SBt 
ffM $ thtcmmz&±ffi&}\z. g eiltft $ iT/TV> Sri: asflfefg $ nfco 

4.0nm, #7 ^Wtf>JS:iaSf$<D§|J?fi 4.0nm x tiff tt^-f&ofc. 
#fi**5 J:t/ CH2I2 OjfttV&SiJSJ; t) „ Owens-Wendt-Kaelble j££ffl<^T#?#f 
^^/va;£ — ft 25~28mJ/m 2 "CfoofCo 

t, 4oo«c-ei6^iwfii«f-r*infRnjS«:K»t, finm&m&n-ot^ :®^7^^m 

g^^B^tfC, 610°C*T^P^L-C 150kg/cm2 <7>JE^r- 1 ^WWDJEE"rS. BE 
t)%M$&Vtc^ jftiP^Sr- 5 0°C/m i nt 480 < C^^5*T-^SP 1 
0 0"C,/m i n^Ji©MT^^^fTV\^U^^%)<Z)?fiS^200 o CWT{CT^o/c6 ) , 
fiJc^4fe*5it)WLfeo **5, Mi Lttt, CVD|felcJ:0f^HUfc#3Bf*S i C©^ 
IS^Rma x=15nm icflSTOLfcfeWSr^fc^ -ft^l/-^^ y^ffij*!^ 
SSrfli^T, DLC:H ««rriiJRL*:t>(OSrfflV'»fc 0 |hJ— atSUK^u^U :7V 

500 JhJ* T<0ft3&*^0>*MiS:«§&S L ±WC, *»TWftibofc, 

•5 o S®(75*fi7k*5 ±V CH2I2 (DMtt^SU^J; t) , Owens-Wendt-Kaelble fe£r/BV^-t$?#f 
LfcgE^/U^r — |i 42~48mJ/m2 T?a>ofc„ r. W^ffig ^m^/p^— /^ib^ffi£*l<5 
»Wf4 90%«_hT?fcofc 0 ESCAT?ltat«:ffMibfctt*, 3p*&«tfftt 2.3nm T? 

^f^^^OfjfcaJ^jRJIEtt^Snin, ^f^^^W^jia^Mfi 2.1nm N <bj@|J¥ 

*«Wcj:SJBUS<0«^ (4.0nm tfS 2.3nm f±, JKtfMfcfcfc t> *V\ — g&<Z^ig 

fc«y*Lfcfc»fc#*.&*l5. ESCA rolWi^^U, C, Si 

Nano-Scopem*Kffi&/B^-C LFM jSfeT?«|^uyt**^7 (^*Ki(fJgli-^3*B*Mfi) fit, 
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MMM l 3 ~ 2 l 

Hi ffj — I^tC^^T, n ^r^/V 

(CH3(CH 2 )i7SiCl 3 ) MtK— ^rf-^-C lwt%^-C^r«RLT^Mbfc='-7"^ 

ib&<9ffiU l?at"3 0^1S, 3&j®sLfc 0 ftfc, *^9^m^<Z)*E^{4M^ 

X), m$xm& 1.69350, «^W69xlO-V°C-e*>5c 
#7*3lt*t<£>M<£> 10,££ B^3feMFT / /IR620 $!©&ffl^T IR-RAS t'MLfc^ 

WLfc^m, lE«l©¥Wli 4.0nm "e£> 9 , #7 * mU<D ^*gp©^f4 
4.0nm, #7^^WcDjliiaa5OMtt4.0nni. iiflW-T'fcofc„ 

^7k*3 JltF CH2I2 (DM n-nmfe& K> , Owens-Wendt-Kaelble vfe£fflV^Tft¥#f LfcM 
^ ^ ^ — 25 ~28m J/m2 f* o fc, 

Sg-XgiC^T, fffl5^9x^§r % ^iET N 2 ^f^#H^^T% 850<Ctf>?fig-e 
30^, #«t-^-?:fflV^T^JDII&^a&^Tofc 0 AD^cDbuIE^^^^WM^MtK 

J:t/ CH2I2 W^tL^PJ^J: "9 , Owens-Wendt-Kaelble jfe^ffl V ^XMVf LfcM^/l" 
^-«67~72mJ/m2T*feofc 0 l£fc, ESCA xmmZWm Lfc^, ^7^I#gBl:tt, 

Jni&K:£5Mg 25~28mJ/m2 7i^b 67~72mJ/m2^CD^fcte, J^CDM 

L7t0^ mmm.mm^M-tz>mMm.) it. 3.2 -es? 19 , mmmxh^tc* 
mmmi 1 <tTOtc, m-rnxmrn^uxLtct -rv-^mm. 30 ig-eTt^^t- 
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m6 2£Hm&l£1&.W<n—% 





Hiii i 


WJ3 


1 2 


^ig^J 1 3 


(Tg/Ts) 


y ^Rg£ 

(520 £ C/ / 560°C) 


T/w# y 
(520°C/ / 560 < C) 


r/w^7 y 

(520°C/'560 < C) 


f sr£*r*-5 y 

(420°C/ / 480°C) 




(CH 3 (CH 2 )i7 
SiCh) lwt%<7) 


K II ^ n n -V ^7 

1/ (CH 3 (CH 2 )i7 
SiCb) 2wt%C0 


K U -J' a □ -V ^7 
is (CH3(CH 2 ) 17 
SiCb) lwt%(D 


(CH 3 
(CH2) 7 SiCl3) 

lwt%(Z)M7K^ 


m<¥) 


(20°C/60 g>) 


^ t 0 ^ =1 — ^ — 
AM 


(20°C/60 fj>) 


gso 10 mjffi 

(20°C / / 60 




(10/10) 


(0/10) 


(10/10) 


(10/10) 




4.0nm 


200— 450nm 


4.0nm 


46nm 




4.0nm 


300— 450nm 


4.0nm 


44nm 




4.0nm 


200— 350nm 


4.0nm 


47nm 


^ rln S Eh ^ /Ix 


25~28mJ/m 2 

f-iKJ _U1CJ 1 ill 


50 — 72m J/m 2 


42~48mJ/m2 


34~65mJ/m2 

tj~i uumo / 111 




100% 




60% 


85% 




Ci 8 H 3 7Si-^f7 


C18H37S1-O- 

if) o#* 


C8Hi 7 Si-^7 


(C 8 Hi 7 Si) 10- 




400°C/30 g> 


400°C/30 & 


m (650^* T? 
15 


400*C/30 # 




2.2nm 


100~310nm 


2.3 


38nm 


Hr x Aiwa x 


2.1nm 


100~280nm 


2.5 


31nm 




2.3nm 


130~310nm 


2.1 


40nm 




48~51mJ/m2 


61~72mJ/m2 


42 ~ 48m J/m 


44~52mJ/m2 


7T\\ ^ — <_H liX. v ^ IZA. 


S90% 


90% 


S 90% 


^90% 


^*** 


0.9 


2.8~5.6 


0.8 


0.9 




C, Si, H 


C, Si, 0, ft* 
60 H 


C, Si, MA<D H 


c, si, mm<D h 


**** 


A 


C 


A 


B 
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* i BttHMfcO^je : IR-RAS ( 0 FT/IR620 ffefll) ± 5 t°- * <D^«{~ 

i"9W^o 0 rtogc^ra io^<75 ir-ras sy^fc *3 vvc, ?i>m#>btitcftm 

**mmm;#: (8) isnajitf 

* * *J*Sfc;7 ? S?*/M' ^^y/u^ ^ httSiNano-Scopem^BSr^V^-C LFM fet?a03feL 

A : 500 ^\(D^U^X\ !7K fiS^^fetb^V^ 

B : 500 [nKD^U^-e, ?K ^^U, 6»tf>£ C/c tO^tt 10 mSXft 
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m 7 mmm&itm.m<D-% 





1 4 


mmm 1 5 


USSflRJ 1 6 


mmm 1 7 


If?* 
(Tg/Ts) 


T/v# y 

y ^mm^^fy 

(480 < C/530°C) 


Tfr* y &mm 

(515°C/545°C) 


t/u^7 y 

y ^g£«#9 

(480 c C /530t) 


f sr-g-^r-rs y 

(420°C/480 t C) 




MJ^nc 1?=- 

(CH 2 =CH 2 
SiCls) 3wt%CD 

m. 


1 - fjd ^s^* 
— 

(CH 3 (CH 2 )9 
SH) 0.5wt%<75 


Pv-7>- (CH 3 
(CH 2 )nSiCl3) 


(CH 2 (CH 2 )i 9 ) 2 

(CH 3 ) 2 NBr) 

0.5wt%CD*l7k 




mm 

(20<C/40 


mm 
(201C/120 

#) 


gig 

(20<C/60 g>) 


mm 

(20°C/180 

$>) 




(10/10) 


£#■ 
(10/10) 


(10/10) 


(10/10) 




0.5nm 


2.6nm 


l.lnm 


3.8nm 




0.5nm 


2.6nm 


l.lnm 


4.4nm 




0.5nm 


2.6nm 


l.lnm 


3.4nm 




36~38mJ/m 2 


28~32mJ/m2 


28~32mJ/m2 


26~28mJ/m2 


***** 


95% 


100% 


100% 


100% 




C 2 H 4 Si-^7^ 


CioH 2 iS-;tf 7 


Ci 2 H 25 Si-^f7 


(CH 2 (CH 2 )i 9 ) 2 




350°C/20 fj> 


300°C/120 fj> 


300^/240 # 


300°C/10 # 




0.3nm 


1.8nm 


0.7nm 


2.9nm 




0.3nm 


1.9nm 


0.7nm 


3.1nm 


jpffc^M^/a 


0.3nm 


1.5nm 


0.7nm 


2.1nm 




46~48mJ/m2 


52~59mJ/m2 


48~51mJ/m 2 


46~48mJ/m 2 


mm** 


^90% 


^90% 


^90% 


^90% 




1.0 


0.8 


0.8 


0.8 




C, Si, W8l<f> H 




C, Si, «*<D H 


c, n % wm<o H 


**** 


B 


A 


A 


A 



* i BiaiMb©^ J IR-RASSiJ^ (B*#ftFT/IR620M) fcJ:5tr-*0>W*SK: 



(8) J:9j|[fflLfc«[ 
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* * ^gls-rv^./Wf J^SM^ ^ M±MNano-ScopeIII^g;SrfflV^ LFM 

C : ^U*i£^~C\ !7 1x^^ 
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* 8 mmm&skm.m<D-% 





1 8 j 


»M 1 9 


HJfe^l 2 0 




(Tg/Ts) 


r/w^7 y 

(520°C/560°C) 


r v 

(520°C/560°C) 


f y 

(420°C/480T;) 


r/^ti y 

(520°C/560°C) 


=»— TV >^ 

TPs. 


((CH 2 =CH 
CH 2 S) 2 ) 0.5wt% 


((C 2 H7) 2 S)2) 

lwt%CDC0*S7R 


(CH 2 =CH 2 
SiCb) 20wt%£> 


f. i) ^ n n v" v 

i j s •/ y 

^ (CH 3 (CH 2 )i7 
SiCb) lwt%<7) 


/^S** /-JL^V -^Y** I I 


(20°C/150 


(20°C/40 #) 


(20°C/30 m 


(20°C/60 #) 




(10/10) 


(10/10) 


(8/10) 


(10/10) 




l.lnm 


1.2nm 


0.3nm 


4.0nm 




1.2nm 


1.3nm 


0.2nm 


4.0nm 




l.Onm 


1.2nm 


0.3~0.4nm 


4.0nm 




28— 32mJ/m2 


23~28mJ/m 2 


38~52mJ/m2 


25~28mJ/m 2 




100% 


0% 


60% 


100% 






C4Hi 4 S-^f9X 




Ci 8 H 3 7Si-^f7 




400°C/30 # 


500°C/30 fp 


350°C/30 fj> 


850°C/30 




0.7nm 


0.7nm 


^0.2nm 


^0.2nm 




0.8nm 


0.9nm 


^0.2nm 


^0.2nm 




0.4nm 


0.8nm 


^0.2nm 


^0.2nm 




48~55mJ/m 2 


43~51mJ/m 2 


48~59mJ/m 2 


67~72mJ/m 2 




^90% 


^90% 


90% 


SS10% 




0.8 


0.9 


0.7~0.9 


3.2 






C N »f©H 


Si, H 




**** 


A 


B 


B 


c 



* i e»$M^¥lJJ£ ; IR-RAS SOS ( 0 *^3t FT/IR620 &M) lz «fc 5 fc°- * tf^Mk: 



.fc^J^o 0 ft^m^tt 10 ,^<D IR-RAS PJ^IC*5V>T, t°—?tm#>btltci*m 

**IScW;^:(8) J;<9^ttlLfcte 

* * *mWi\fJ^ 7^4 ^^y^t 1/ FttMNano-Scopem^a^fflV^-C LFM ?feT'$J^L 
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A : 500 [El(D7 0 l/^.-e > 6v§# s J!, btL&V^ 

B : 500 m CO /1/XT\ !7K ^JJ* 6i§<£>£ Ctz h (DfttY 10 

#93>W»<0ffl^tt, 2 0 0 2^8^2 01111^ B*#^ttiil2 0 0 2-2 2 5 5 9 
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1 fMI^fc^7^itt^ot, M^iB«jftt^lK4-^-r5, m&mif? 

2 iB*ai»'fbi(idSfla!tte>nfc^9^**i-*ffitt, *iSS6i^^ 60mj/m 2 w 

3 1 3&m«^f i^^^^a^^ mmmn^it^m, m7ymft 

«*-g-^b-&*as, *<d&**\z., -cis. -hi, xtt (s— s) mzm-rz-tz 

5 {CfS*(OM3t77&o 
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tcnmm^^m^^m, ^mmntttt&m. mm? ■ ?xtt<k&to*ntttmm 

1 0 iDffelCDl^)55 200TOJL 800 < C£JlT-Cfe5ISI*3S9fc|a«t<Z>^ffi^f7^ 
1 1 ADfMStCj; D#t)ix5^7^*^iS(i, ilgfi^M 70mJ/m 2 El 
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# 7 * muRtftf yxm&tffemztiZo rate g Bumitrnz^i- z ^-mmr* £ mz.$l 
tLitmmmm^it&w *^-rz> mwmm\z. % ^hu&^ $ tifc •% ? * muz mm t -c. 



34 



